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ON 15 major pipe lines com-pleted in East Texas, 50 per
cent. of the total oxy-acetylene
welded mileage is Lindewelded.
Why, in scarcely more than a
year, has this new method of oxy-
acetylene welding been adopted
by leading pipe line builders in
every part of the country?
The answer is: Because it saves
from 30 to 60 per cent, of the time
required by ordinary methods of
welding.
Because it reduces welding mate-
rial consumption 35 to 40 per cent.
Because it produces stronger
LINDEWELDING
the newest way
TO WELD
and more ductile joints.
Lindewelding can be done with
ordinary blowpipes or with special
apparatus which makes welding
almost automatic and further in-
creases its speed.
Several valuable and interesting
technical booklets describing the
application of the oxy-acetylene
process of welding and cutting in
design, construction and fabrica-
tion are available. Tomorrow's
engineers will be expected to
know how to apply this modern
metal-working process. Write us
if you are interested.
Mn
deted:6(tellidadAy
Lindewelding technique differs from
neutral flame welding technique in that it
employs a special rod, a special flame ad-
justment, and the "backhand" method of
blowpipe manipulation. The actual steps
in making a Lindewelded joint are shown
in our motion picture, "The Lindeweld
Process for Pipe Line Construction." This
will be loaned free of charge to schools,
pipe line officials and welding or engi-
neering societies. It is furnished in 16 mm.
and 35 mm. safety film and can be obtained
by writing to any Linde District office.
THE LINDE AIR PRODUCTS COMPANY
Unit of Union Carbide and Carbon Corporation
126 Producing Plants 1 0 627 Warehouse Stocks
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO
District Offices
Atlanta Detroit New York
Baltimore El Paso Philadelphia
Birmingham Houston Pittsburgh
Boston Indianapolis St. Louis
Buffalo Kansas City Salt Lake City
Chicago Los Angeles San Francisco
Cleveland Milwaukee Seattle
Denver Minneapolis Tulsa
LINDE OXYGEN • PREST-O-LITE ACETYLENE • OXWELD APPARATUS AND SUPPLIES • UNION CARBIDE
From the Editor's Note Book
N THE cover this month is
pictured a new American
built ocean liner for service on the
Pacific. This sort of modern ves-
sel is largely responsible for the
improvement of the U. S. Mer-
chant Marine.
THE OUTGOING and incomingstaffs of the Technic have
worked in conjunction to publish
this issue. Those members retir-
ing this month do so with regret;
those whose duties are just begin-
ning look forward with anticipa-
tion to the work of the coming
year.
WE ALL know that the miner-al talc is used in the manu-
facture of talcum powder, but few
of us know anything more about
it. Mr. J. B. Aikman, a Rose
graduate and a high official of the
Vermont Talc. Co. has written a
highly instructive article on the
subject of talc and its production
together with non-metallic min-
erals related to it. While Mr. Aik-
man is associated with a New
England company, he reveals in
his writing a world-wide outlook
on problems of mineral produc-
tion.
F THE methods for measur-
ing the flow of water in defi-
nite channels, the use of weirs is
probably the most practical. The
principles and problems involved
in weir construction and the way
in which weirs are used are set
forth in the paper by C. A. Pratt,
'32.
ANOVEL and interesting topic,citrus fruit growing, is the
subject of Lester W. Glenn's
article in this issue. Mr. Glenn sees
in Palestine a future rival of
America in the citrus fruit mar-
ket, since modern methods of cul-
tivation and transportation are
rapidly being adopted in the Near
East.
THE MANY disadvantages in-herent in practically every
form of battery on the market
have induced engineers to attempt
to develop improved types. Chris
L. Schultz, '32 describes a new
battery, the air-cell "A" type in
this issue.
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Talc and Other Non-Metallic
Minerals
W HILE the subject to betreated in detail in thispaper is talc and soap-
stone, it would seem
desirable at the outset to discuss
at some length nonmetallic min-
erals in general. This is justified
by the fact that there is ample
literature covering some of them,
yet as to many others it is frag-
mentary and scattered and there-
fore not easily available.
Broadly speaking, these include
minerals of organic origin used
chiefly as fuel, such as coal, pe-
troleum and natural gas; also
natural bitumens and hydrocar-
bons such as asphalt, gilsonite—a
particularly lustrous kind of as-
phalt found in immense quantities
in Utah—, elaterite—a dark
brown elastic mineral resin found
in a soft flexible state—, building
stone, limestone and its products,
sand and gravel and cement ma-
terials.
Uses and properties of the fore-
going list of materials are well
known and run into great volume.
Their production has extended
over a long period of time and will
not be considered in this article.
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J. B. Aikman, '87
Mr. Aikman, a member of the
third class graduated from Rose,
has never lost interest in the Insti-
tute. Now, as manager and assist-
ant treasurer of the Vermont Talc
Co of Chester, he contributes this
comprehensive article on an im-
portant subject—the talc industry.
The Editor
The nonmetallic minerals to be
considered are those of commer-
cial importance which are mined
and prepared for their own use
rather than as sources of mAals.
Some of them, like, bauxite, have
both metallic and nonmetallic ap-
plications, but it is the latter with
which we will concern ourselves.
For lack of a better term, we
may classify those in mind as the
minor group to distinguish them
from those first mentioned. The
following list, means complete, in-
cludes perhaps the most import-
ant ones: asbestos, barytes, baux-
ite, bentonite, chalk and whiting,
clays and clay products, especially
China clay, diatomaceous earth,
feldspar, fluorspar, fuller's earth,
garnet, graphite, gypsum, mag-
nesite, mica, slate, sulphur, talc
and soapstone and pyrophyllite.
While many of these have been
used in a limited way for genera-
tions or even centuries, their de-
velopment to the present state of
commercial importance has oc-
curred within the last twenty or
thirty years. Most of them, like
talc and soapstone, must depend
on future research for that liberal
expansion of applications so es-
sential to their profitable produc-
tion and use. A few, like asbestos
and gypsum, have already reached
such dimensions in their outlet
that their success in a commercial
way has been fully established.
With many others the situation is
somewhat like that of talc. The
uses, while rather extensive in
variety, do not run into encourag-
ing tonnage. The future outlook
for most of them is promising but
will be realized only through pa-
tient, long continued, an I expen-
sive research. However, when one
considers what has been accom-
plished in this direction since the
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opening of the present century
and what it means for the natural
resources of our country to stimu-
late such development, surely the
laborious effort is both intriguing
and encouraging.
A brief explanation of the ori-
gin, properties and uses of these
minor nonmetallics should prove
interesting and informative.
Asbestos is among those more
fully developed and its products
are familiar to all. The largest
producing section in the world is
the Thetford, Ontario, district.
Some asbestos of acceptable qual-
ity is now being produced in
Northern Vermont and a little in
some other of our States.
Barytes is an inert mineral used
in the paint industry and as a filler
in rubber and linoleum. It is also
used for making lithopone, and in
barium chemicals. It comes chief-
ly from Georgia and Missouri.
Bauxite is used to the extent of
75,4 in the manufacture of metal-
lic aluminum and the balance in
the making of chemicals and abra-
sives. Arkansas furnishes 90 ;
of our country's supply, with
Georgia second in importance.
Chalking and whiting have
various uses but the latter term
covers a variety of materials.
Genuine pure chalk comes mostly
from England, where it is known
as cliffstone. It is a soft, compact,
fine-grained limestone entirely
calcium carbonate when pure.
Whiting of best quality is pul-
verized chalk, and substitutes un-
der the same name consist of
ground limestone, marble or dolo-
mite. It is the principal ingredi-
ent of putty, which is a mixture of
whiting and linseed oil. It is ex-
tensively used in the paint indus-
try and also as a filler in other
products, especially rubber.
Clays and clay products form
such an extensive subject that it
can scarcely be treated in this
brief paper. They may be de-
scribed roughly a s minerals
which, either in the natural state
or when finely pulverized, become
plastic when mixed with water
and will retain the moulded form
when dried. When heated to a
moderate degree the chemically
combined water is driven off, and
on cooling, the moulded products
become hard like stone.
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The wide variety of uses of vari-
ous clays is generally known and
will not be treated here. One of
the most important, however, is
Kaolin, especially English China
clay, which is used in large vol-
umes in paper making and also in
the ceramic industries.
Diatomaceous earth is a unique
mineral, very porous, with an in-
finite number of air cells. It is
composed of the siliceous remains
o f minute aquatic organisms
known as diatoms. It is a valuable
product for insulation against
heat and sound and one of the best
filtering agencies. It is to be
found in many of our States but
an acceptable quality comes gen-
erally from California and other
Pacific Coast States.
Feldspar is widely distributed
throughout the United States as
well as the world. Over 85% is
used in ceramic and glass indus-
tries. It is also valuable as a
scouring and cleaning powder.
The chemical properties and be-
havior of feldspar are of first im-
portance. It is probably one of
the most hazardous minerals to
produce because of this fact and
because of the marked variation
of such properties often in the
same deposit. The largest produc-
ing states now are Tennessee and
North Carolina, but a liberal ton-
nage still comes from Maine and
New Hampshire.
Fluorspar is a mineral that is in-
dispensable to the steel industry,
where 90% of what is produced is
used in open hearth steel furnaces.
The main source of supply in this
country is Southern Illinois and a
few countries in Northern Ken-
tucky. Small amounts are said to
have been produced in New
Hampshire but they are not
enough to be of consequence.
Fuller's earth belongs to the
clay group and about 85% comes
from Florida with smaller a-
mounts from Georgia, Texas and
some of the Western States. Its
chief value is as a bleaching a-
gent. It has the power to absorb
basic colors and remove them
from the oils of animal, vegetable
and mineral origin.
Garnet is an important mineral
for use as an abrasive. It belongs
to a hard crystalline group of
minerals found mixed with vari-
ous kinds of igneous rocks. It is
easy enough to quarry or mine
the rock with which it is mixed
but is difficult to grind and still
more difficult to separate from the
other minerals with which it is as-
sociated. The production is not
large and as a rule much below
demand. It is found chiefly in
New England and occurs mostly
in mica schist rock.
Gypsum, like asbestos, is one of
the nonmetallic minerals that has
been developed to immense pro-
portions, and its varied uses are
a matter of common knowledge.
It is widely distributed, extensive
deposits being found in nearly
every State as well as in Canada
and Mexico, to say nothing of
other foreign countries. It has
been used for many centuries,
even as far back as the time of
the building of the pyramids in
Egypt where it was employed to
a large extent. The largest pro-
ducing States are New York,
Iowa, Michigan and Ohio. It is
mainly used for plaster, stucco
and similar products.
Graphite is a very soft black
greasy-feeling material found in
many states. It is from 85% to
90 % pure carbon and is mainly
used in making crucibles that are
subjected to extreme heat. It is
also one of the ingredients in
foundry facings and lubricants.
Smaller portions of it are used in
making pencils, paints, stove
polish, etc. It is widely distri-
buted, being produced on a com-
mercial scale in many of our states
and in numerous foreign coun-
tries.
Magnesite is a magnesium car-
bonate and is the most important
refractory agent known. It is
used in lining various kinds of
furnaces where very high temper-
atures are required: open hearth
steel furnaces, for instance. Aus-
tria was by far the greatest pro-
(Continued on page 20)
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Weirs for Water now
Measurement
T
o HE weir is the simplest and
most accurate device for
measuring exactly the flow
of water. In general, it is
a notched opening of fixed dimen-
sions and shape made in the upper
edge of a vertical wall or bulk-
head, through which the water is
allowed to flow. The opening is
called the weir notch, its bottom
edge the crest, and the depth of
water passing over the crest the
head. The horizontal distances
from the ends of the crest to the
sides of the weir box are called
the end contractions, and the ver-
tical distance from the crest to the
floor of the weir box or channel
is the bottom contraction, or crest
height. If the water approaches
the weir notch at a low velocity
tJ. 
weir is said to have complete
contractions. 'To create this con-
dition the banks or sides of the
channel upstream from the bulk-
head must be at least twice the
maximum depth of water on the
weir crest from the ends of the
weir notch. The both:0M of the
channel II  be lower than the
weir crest by 
•i
 least three times
that maximum depth, and the
velocity of approach must not ex-
ceed 0.3 feet per second.
In order to obtain the best re-
sults with the contracted weir,
the channel upstream must be
large enough to insure adequate
stilling of the water. The stilling
basin above the weir is called the
weir box or weir pond. The sheet
of water passing through the
notch and falling over the weir is
termed the "nappe". If the water
surface downstream is far enough
below the crest so that air has
free access under the nappe, the
flow is said to be free ; otherwise,
it is submerged.
In this article we shall discuss
merely the three types of weirs in
general use, namely : (1) the
The Rose Technic
Clifton A. P
rectangular weir, of which the
crest is horizontal and the sides
vertical ; (2) the 90° triangular-
notch weir, formed by side slopes
which are 45° from the vertical,
meeting in a point ; (3.) the trape-
zoidal weir of Cipolletti, which has
a level crest and sides which in-
cline outward from the vertical at
slIi. s of 1 unit horizontally to 4
units vertically. If the sides and
bottom of the notch of the rec-
tangular weir are far enough re-
moved from the bottom and sides
of the resevoir to permit free
lateral approach of the water in
the plane of the weir, the stream
Fig 1
issues from the notch contracted
and we have a contracted weir. If,
however, the crest extends to the
sides of the wall of the channel or
reservoir, the end contractions
will be suppressed and we have a
suppressed weir.
It is of the utmost importance
to have the crest and sides of the
weir notch straight and the edges
nI t more than one-eighth of an
inch thick. If the notch is cut in
a wooden bulkhead, it should be
cut larger than the required size,
using angle-irons one-eighth of an
inch thick for the upstream edges
as shown in the figure. A head of
0.1 foot over the crest will permit
the flow of water to clear the
downstream edge of the crest and
sides.
In placing the weir box, a
straight section in the channel
should be chosen and the box set
with the floor level in both direc-
tions and the sides vertical. The
I anks and bottom of the channel
shoulO be trimmed to conform ap-
proximately to the cross section
I f the box. Proon should be
made for the prevention of under-
mining and washing around the
structure. An opening should be
provided in the bulkhead at the
flII r line for cleaning the weir box
as shown in the figure. A remov-
able gate or cover must be pro-
vided to close the opening when
the weir is in operation.
The discharge in cubic feet per
secI11 ver the weir crest is deter-
mined directly by the depth or
head (H ) in feet, and the length
I f the crest (L) in feet. Since the
water curves downward for a
short distance upstream from the
crest, the head should be measured
above the drawdown which should
be not less than four times the
maximum head to be run over the
crest. A gauge is fastened ver-
tically to the side walls with the
zero reading level with the crest
I f the weir.
To determine the rate of 
charge, values of L and H are
substituted in the formulae given
below in accordance with the type
of weir used. Discharge values
fI r heads •up to 0.20 foot do not
follow the 
fr
formulae but are taken
directly om the calibration
curve.
RECTANGULAR WEIR
Q=3.247 L H2.48 / 1±2LL 18 H
00.5.5666 LD1..8 H 14.9
Q=3.247 L H 1.48 -S 
14-2L 1.8
90° TRIANGULAR NOTCH WEIR
Q=2.49 H
2.4s(Continued on page 23)
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The Citrus Fruit Industry
in Palestine
THE CITRUS industry in Pal-estine is growing by leapsand bounds and the more
optimistic of those who
should know, expect a half million
case increase per year for the next
-iight years. At that rate the ex-
ports for the 1938-1939 season will
amount to nearly seven million
cases.
The Palestine or Jaffa Orange
is superior to the Florida and Cal-
ifornia orange, with a large a-
mount of juice of excellent flavor,
a loose, easily removed skin, and
never over two or three seeds, if
any. Because of cheap labor it can
be marketed at a lower price than
our own fruit and still show a
greater profit.
Difficulties of a
Near East Grower
However, the life of the Pales-
tine grower is no bed of roses.
There are many difficulties which
must be overcome in order that
the Jaffa orange may reach its
markets in England and Germany
in good condition.
The average shipping time is 16
days or over and transportation
is made in non-refrigerated ships,
often very poorly ventilated. The
transit losses are therefore quite
high and have a tendency to give
the Jaffa fruit a bad name which
only its wonderful quality has been
able to overcome.
Because of the extremely close
planting of the old groves, spray-
ing is almost or quite impossible.
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Lester W. Glenn, '25
Therefore stem end rot accounts
for 8 `A of the crop in its early
stages of maturity. In a test ship-
ment to England in 1927 green
mold caused a 6 (/( loss and it is
probable that ordinary shipments
suffer to a much larger extent.
Blue mold is second to green mold
in importance, both coming from
bruises. The extremely tender
skin of the Jaffa orange is very
susceptible to bruising by rough
handling, and rough handling is at
present quite general.
Aside from the picking and
packing operations, the Jaffa fruit
is subjected to much ill treatment
because of the many poor roads,
the fact that much of it is trans-
ported upon camels and lack of
modern harbors and loading de-
vices. Another big item in in-
jury to fruit is the fact that the
Jaffa fruit shrinks quickly and
this shrinkage is not compensated
for by a large bulge pack. The flat
pack is used and in from two to
four days after packing as tightly
as possible with this tender fruit,
shrinkage has loosened the pack
until it is quite "sloppy." Very
little imagination is necessary to
picture what takes place inside a
case of Jaffas during a Mediter-
ranean storm.
A further difficulty has been the
poor pack from the standpoint of
appearance. Not only has the ap-
pearance suffered by reason of the
"Arab" pack in which each fruit
is directly above another fruit,
but the carrying quality has suf-
fered as well. In the "Arab" pack
the fruit is in straight rows in
either direction and is not as pleas-
ing to the eye as the staggered ar-
rangement.
The "Arab" Pack
In general the "Arab" or native
pack, is made by crews of work-
ers with nine persons to the crew,
exclusive of the general labor for
carrying fruit and closing and
making boxes. Six persons inspect
and grade the fruit, picking up
and turning each fruit in the
hand. Two persons wrap the fruit,
using a double twist, that is, a pig-
tail at each end, and also size it
by "hand and eye" sizing, this man
must be an expert, indeed. This
variation is responsible for much
damage from too tight or too loose
packs. The packing crews are paid
by the season and often their
greatest consideration is to "put
in" their eight hours a day rather
than to pack as much and as well
as possible.
Our old friend the Mediterran-
ean Fruit Fly, is a very real per-
sonality in all of the Mediterran-
ean countries and no one doubts
his presence there. Toward the end
of the season, out of seventeen
grapefruit, taken at random, and
split in half by the writer, five
were found infested. Of course,
this should not be taken as any-
thing like an average figure.
Because of the long shipment
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and shipping conditions, primar-
ily lack of refrigeration, washing
is, so far, looked upon with 
favor, so that the fruit reaches
the market with a poor appear-
ance as compared with our own
pampered product.
Weather Conditions
Unfavorable
The annI.l rainfall in Palestine
is only a fraction of what is need-
ed, so the Jaffa grower must
resort to expensive a n d
troublesome electric and 
sel pumping plants. In addi-
tion to the lack of rain, there
is a peculiar wind stoII Irm whichblows quite often and causes
considerable damage. Two
such storms during the past
season, caused the season to
end on the 15th of March in-
stead of the 15th of April, with
a drop in exports from 2,700,-
000 cases last year th 2,35C1,-
000 cases this year in spite of
the new groves that have come
into bearing.
In the light of the above trials
and tribulations it might seem
that the Palestinians would give
up in despair and, very likely, such
would be the case if there were not
several compensating f a ctor s.
Many of the following compensa-
tions are due to schools of packing
operated by large growers, inspec-
tion methods inaugurated by the
government and aid rendered
through the Jewish National Fund
and the Zionists.
While much fruit is damaged by
the loading methods in the Jaffa
port and by delay in loading dur-
ing rough weather, it vvill be only
a short time until the harbor at
Haifa is completed and loading by
lighters at Jaffa will be only a bad
memory. When the harbor is
Ipened there, practically all fruit
will be shipped by rail to Haifa
and loaded by modern methocg.
The growers have seen the light
and most new groves have been
rab Pack merican Pack
set out and are being set out with
much more liberal spacing, allow-
ing for proper spraying and culti-
vation. The trees are quite a bit
smaller than ours but bear heavily,
it being generally conceded that
the average yield per acre is con-
siderably greater than ours.
The soil in Palestine is rich and
heavy so that fair fruit is obtain-
able with no fertilizer other than
an occasional light application of
animal manure. However, the
_
Camels carrying Oranges from Grove to Port
Pardess Co-operative Society Plant, Rehoboth, Paleshhe
progressive growers have real-
ized the value of artificial fertili-
zers and cover crops and are im-
proving their fruit to a great ex-
tent. It is also quite possible that
the application of the proper ferti-
lizer will toughen the skin of the
orange and eliminate the greatest
source of loss.
Machinery Introduced
One American firm over-
came the difficulties of pack-
ing the oval Jaffa orange b
Ji
y
machinery and installed a
cI Implete modern house for the
Pardess Cooperative Society
at Rehoboth in February and
March, 1931. The outcome
I ii
I this house appears to be the
keystone upon which the fate
of machine packing resteci and
its success seenls to the turn-
ing point in packing methods.
Every man of importance in
the Palestine citrus industry
attended a demonstration in
the Rehoboth house on March
17th and all agreed that the-indus-
try had made the longest striI-
• rd in its entire history.
The improvement in the pack
and the perfect sizing of the Jaffa
orange will make it compare very
well with our own in appearance.
The Pardess people have adopted
the American pack with the excep-
tion of the bulge and it is possible
that this will also be adopted next
season. This would eliminate a
large percentage of loss which has
(Continued on page 25)
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THE AIR-CELL "A" BATTERY
"The air-cell type "A" battery
is a high capacity, constant volt-
age, air-depolarized primary bat-
tery". It was developed especially
For use with radio receivers using
a new series of 2 volt tubes, and
although it cannot be recharged,
it has proved to be highly practi-
cal because of its unusually long
life. The details of its construction
and operation are described by
Mr. Schultz.
The Editor.
THE aim of engineers in de-signing new apparatus forthe transformation of en-
ergy from one form into
another is to make the process as
efficient or economical as possible.
And this was the aim in the de-
velopment of the new battery
operated radio receiver. Until re-
cently the most economical type
of filament supply for radio re-
ceivers was the ordinary "dry-
cell". However, the use of these
batteries has several disadvan-
tages, namely, the life of the bat-
teries is short; the voltage varies
greatly throughout the life of the
battery, which necessitates a
manually operated rheostat, and
as a result the tubes very seldom
have the correct filament voltage;
the tubes with which the batteries
are used are noted for their micro-
phonic properties, a decided hi-
rance to any receiver; and the
cost of new batteries is high. The
next best source to the "dry-cell"
is the storage battery. With this
type of filament supply it is im-
portant that the battery be kept
fully charged, the charging being
frequent, as the current drain
with the storage battery type
tubes is fairly high. In view of
the fact that a more economical
battery operated receiver shouP
be designed, the manufacturers
launched a program in which a
new series of tubes and a battery
for their filament supply were de-
Chris L. Schultz e. e. '32
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Fig. 1—Constructional view of the air-cell battery.
veloped. The new series of tubes
are the 2-volt tubes, Types '30,
'31, '32, and '33, and the battery
is known as the "air-cell" battery.
The air-cell type "A" battery is
a high capacity, constant voltage,
air-depolarized primary battery
having electrical characteristics
exactly matching the electrical re-
quirements of the new 2-volt
series of tubes. It has a terminal
voltage of 2.53 volts when fresh,
a maximum current drain of 0.65
amperes, and a capacity of 600
ampere hours. As the air-cell
battery is a primary battery,
it is not rechargeable. When ex-
hausted it is worthless and must
be discarded, but fortunately its
low cost and unusually long life
make this a painless process.
Since it has become the custom to
classify battery receivers accord-
ing to the kind of battery used,
"dry-cell battery sets", "storage
battery receivers", etc., it is logi-
cal and natural that these new re-
ceivers should become known as
"air-cell" receivers.
It is characteristic of all vacu-
um tubes that they demand a fila-
ment supply of practically con-
stant voltage. The leeway be-
tween the upper safe limit above
which seriously shortened life oc-
curs, and the lower satisfactory
operating limit below which the
tube fails to function satisfac-
tory, usually is quite narrow.
The familiar forms of primary
batteries, such as the dry-cell, are
incapable of meeting this exacting
demand for constant voltage, be-
ing inherently variable voltage
devices. Fig. 2 illustrates graph-
ically the wide range through
which the voltage of a dry-cell
varies during its useful life, and
also serves to show the uniformity
of the voltage delivered by the air-
cell battery. Fig. 3 shows how the
essential characteristics of the
air-cell battery and the 2-volt
tubes have been matched. The
voltage delivered to the tubes re-
mains well within the narrow
ideal operating range until the
battery is practically exhausted.
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Construction
The battery consists of two cells
assembled in a one-piece moulded
container of hard rubber, and
permanently connected in series.
The dimensions are 131/2
 inches
long, 6% inches wide, and 10
inches high over all. In the dry
state before activation the weight
is about 25 pounds; and when
filled with water and ready for
service the weight is about 37
pounds. Fig. 1 shows a cut-away
view of the air-cell battery.
The electrodes are carbon and
zinc in an electrolyte of sodium
hydroxide (caustic soda or lye) .
The battery is manufactured and
shipped dry, the electrolyte-form-
ing chemicals being placed in the
battery in solid form, and the bat-
tery hermetically sealed to pre-
vent the chemicals losing any of
their strength through possible
contact with moist air. The seals
are thin rubber membranes un-
der the filler holes and cellophane
seals over the tops of the carbun
electrodes which project through
the case of the battery. Thus seal-
ed, the battery is inert, no depre-
ciation occurs, and as a result it
can be placed in service at the end
of an elapsed time after manufac-
ture and still deliver its full quota
of 600 ampere hours.
Polarization and
Depolarization
When current passes through
the electrolyte of a battery a part
of the electrolyte is dissociated in-
to its constituent elements, one
of which is hydrogen. The hydro-
Upper safe limit of tube voltage 2.2V Tube filament voltage
N 
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Lower satisfactory limit of tube voltage 1.9V.
800 /000
Fig. 3—A record of the voltage actually delivered to the filaments of a 7 tube re-ceiver by the air-cell "A" battery.
gen ions travel toward the posi- volume. There is a further advant-
tive pole of the battery, where, un- age, constant voltage, whichless promptly removed, they col- makes the air-cell battery parti-lect as gaseous hydrogen which cularly adapted for radio work.insulates the electrode from the Air depolarization in the air-cell
electrolyte and rapidly reduces "A" battery is accomplished by athe voltage. This action is called special form of carbon, used at the
polarization. To counteract this positive electrode, which has the
undesirable effect, various mater- unique ability to extract pure oxy-ials rich in oxygen are introduced gen from the air and to make itinto the battery, the oxygen com- available within the battery asbining with the hydrogen to form required. This unusual kind of
harmless water. Some of the de- carbon wants oxygen above all
polarizing materials used are pot- other things, and when exposed
assium bichromate,s copper sul- to a mixture of gases containing
phate, copper oxide, lead peroxide, oxygen will load itself with this
and manganese dioxide. Thus, in particular gas and vigorously re-
order to depolarize batteries it has pel the invasion of any other ma-
been necessary to put into them terial seeking admission. Because
some potassium, chromium, cop- of this property, the carbon, al-
per, lead or manganese. These ele- though extremely light and por-
ments not only add to the cost of ous, will remain bone dry, when
the batteries but also occupy valu- immersed in the liquid electrolyte
able space in them while contrib- of the battery. It forms a perfect
uting nothing to their output, but check valve, freely admitting oxy-
are essential because of the oxy- gen to the interior of the battery,
gen associated with them. The but blocking any flow of electro-
air we breathe is well suited as a 137te in the reverse direction.
depolarizing material in this case, But—and this is a more impor-
as it is free and contains 20 (,; tant point—should the oxygen
oxygen, the desired depolarizer, content of the carbon become ex-
Air depolarization has the advant- hausted in any manner, it will then
age of more ampere hours per dol- proceed to lead itself with the
nearest thing, which in this caselar of cost and per cubic inch of is the liquid electrolyte. When
:
:
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Fig. 2—Comparative voltage characteristics of the air-cell battery and dry-cell batteries
used to supply the filaments of a 7 tube 2 volt receiver. Over four dry battery installa-
tions, each consisting of 8 standard cells, connected in series parallel, were exhausted
in giving service equivalent to that obtainable from one air-cell battery.
robbed of its oxygen the carbon
will soak up electrolyte just as a
lump of sugar soaks up hot coffee,
and, like the sugar lump, goes ab-
solutely and thoroughly to pieces;
disintegrates, rendering the bat-
tery useless. This harmful action
will result from over-loading the
battery by drawing more current
from it than it is able to generate
with safety. The demand for oxy-
gen is directly proportional to the
current drain and the ability of
the carbon electrode to extract
oxygen from the air is limited.
Consequently, excess current
(Continued on page 25)
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T
HE new rule placing the re-
sponsibility for class at-
tendance among the upper
tenth of the students on
their own shoulders, in other
words making it optional, has
been in effect since early in the
present semester. The i d e a ,
which, with some variations, has
been adopted in several schools of
the country recently, is one of the
greatest forward steps in modern
education. Responsibility is one
of the most important traits in
anyone, particularly an engineer,
and while this plan will, perhaps,
not actually produce such a sense,
it at least recognizes it and offers
some reward to those possessing
it.
To continue elementary school
principles in college merely be-
cause they are principles is folly.
The objective of a college course
is mastery of the subject covered
in the easiest possible manner, not
the cultivation of promptness of
arrival at classes and patience in
sitting through them during the
year. If all students had sufficient
will power and ability to take an
assigned textbook, follow through
it successfully by themselves, and
then pass an examination on the
material, the professors would be
saved considerable energy, the
students would save time, and
nothing would be sacrificed. Pro-
fessors would be available to offer
help and explanation when needed
• by individuals, but the entire
group would not have to submit
to tedious explanations for the
slower members.
Of course this plan would not
be practicable. Most people re-
quire some threat hanging over
them to force them to study, such
as fear of a quiz, or of being called
upon for recitation. Then and
only then will they work. Of
course, there are many students
also who are actually incapable of
mastering a subject without as-
sistance.
The plan adopted at Rose
strikes a happy medium between
the idealistic and the old plans.
Students who have proved their
ability by past records are allowed
to miss classes if they so desire,
while those less ambitious or less
able are required to attend as be-
fore. Thus a material reward is
placed on scholarship, and a
strong incentive to high grades is
offered.
Air Conditioning
The rapidly rising industry of
air conditioning seems to have
many future possibilities. It
seems unbelievable that with the
hundreds of inventions that have
been made to increase our comfort
and pleasures of life practically
nothing has been done until rec-
ently to control weather condi-
tions.
Dreams and radical plans for
controlling weather itself have
come and gone, but spending such
a large part of our lives in build-
ings shut away from the open air,
we still have been forced to ac-
cept low humidity in winter and
high humidity and excessive heat
in the summer as necessary evils
of this planet.
Now much progress is being
made with devices which not only
simulate outside conditions but
vastly improve on them. If their
cost can be reduced sufficiently to
make them available to the general
public their manufacture will cer-
tainly become one of our major in-
dustries.
It seems very likely that in the
near future, during hot and humid
weather, our attitude of wanting
to get outdoors to get some fresh
air will change to one of horror at
having to g out into the poorly con-
trolled natural conditions and
leave our comfortable and healthy
rooms, artifically "weathered."
Post-Mortems
"An examination for the pur-
pose of determining the cause of
anything that has just taken
place", is the dictionary defini-
tion of a post-mortem. The hold-
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ing of such examinations, in any
except the criminal or legal sense,
is often criticised on the grounds
that bygones should be bygones.
If one does poorly on some piece
of work he should forget about it
and try harder in the future. If
he does well, he should also forget
it and keep on trying.
This attitude loses all sight of
the value of retrospection and
self-analysis. Of course, there is
no value in regretting some fail-
ure or gloating over a success if
that is as far as it goes, but a care-
ful study of the causes for the
failure or success cannot help but
be a benefit.
Self-examination is one of the
most valuable aids to progress but
is the most often neglected and
sometimes even feared. It is very
difficult for most people to think
objectively and critically of them-
selves, usually due to a perverted
sense of vanity. No one likes to
admit failure even to himself, but
the sooner he learns to do so the
more rapid will be his progress.
Post-mortems should not be
spurned; they should be practised,
not as morbid musings about what
is past, but as valuable prepara-
tions for what is to come.
Oliver Heaviside
Some of the characteristics of
a good engineer are brought out
admirably by a brief study of the
life and work of Oliver Heaviside,
the inventor of operational cal-
culus. Anyone will profit by read-
ing of the development of this
very interesting and unorthodox
system of mathematics.
Heaviside did not limit himself
with previously established math-
ematical principles. He was far
more an engineer than a mathe-
matician; his prime object was
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result rather than method. Many
times he defied established custom
to the horror of the pure scient-
ists, but always ended with results
of great value to the engineer. He
was guided by "a cultivated intui-
tion and a physical grasp of the
problem in hand". Much of his
work appeared to be guessing, but
if guessing establishes a principle
which is born out by subsequent
use and experiment, it cannot be
criticised.
Much of his work was not gen-
erally accepted, and some is still
doubtful, but engineers are realiz-
ing more and more what a tre-
mendous amount of work he ac-
complished.
True, he was inclined to become
caustic and bitter when referring
to his adversaries and was almost
as narrow-minded about being
"broad-minded" as they were
about adhering to accepted prin-
ciples, but this fault is far out-
weighed by his more admirable
traits. Recognition of his accom-
plishments, as is so often the case,
has been slow, but there is little
doubt that in the near future
Heaviside will be considered one
of the great figures of the engin-
eering world.
The Age of Machines
Are machines causing the down-
fall of modern civilization? This
question is often discussed by
philosophers and thinkers and
the affirmative answer is often
reached. Some go so far as to say
that unless the world returns to
a pastoral existence and again ob-
tains its living directly from the
soil civilization is doomed. These
are not all wild alarmists; many
serious men are entertaining
slightly less radical ideas.
There are certainly many indi-
cations that some change must
take place soon. Industrial de-
velopment coupled with selfish
motives of employers have pro-
duced conditions which cannot
continue if we are to continue to
advance. Socialism, Communism,
and the like are artificial attempts
to remedy affairs, not by changing
the conditions themselves, but by
distributing the burdens and ad-
vantages more uniformly.
The correct solution goes back
to the old question of education.
Civilization is better equipped now
than ever before for a Utopian ex-
istence in every respect save the
human element. All that is lack-
ing is a broader, higher type of
intellectuality to take advantage
of the opportunities. In this re-
spect we seem to be making little
if any progress. Education is be-
coming more and more universal,
to be sure, but true intelligence,
or better intellect, is not making
any great strides. Proof of this
is given in the fact that increased
earning power is so much more
potent a reason for higher educa-
tion than the mental and spiritual
improvement accompanying it.
Nevertheless, the machine age
need not be considered as the brink
of ruin. With proper education
and mental development it can be
one more step in the ever higher
growth of the world. We do not
need to study agriculture instead
of engineering to provide for the
tuture, if, along with the engineer-
ing, we study people, ideals, and
the higher factors of life. If we
continue being narrow and selfish,
trying to make more money than
others regardless of its effect on
them, we may be plowing and sow-
ing again after all.
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IN A LETTER to the Editor,Harold B. Hood, '24, of thefirm of Hood & Hahn, Patent
Attorneys, tells of a patent
which he recently found in his
search for another patent on an
entirely unrelated subject. To
quote from Mr. Hood's letter—
"As you undoubtedly know, there
has been a great deal of develop-
ment in quite recent years in the
use of light-sensitive cells—the so-
called 'electric eye'. Most people
are under the impression (as I
was) that the light-sensitive cell
is something quite new. The pat-
ent which I accidently discovered
was issued in 1885 upon an appli-
cation filed on March 17, 1884. The
drawing forming a part of the pat-
ent shows a register adapted to be
actuated by a solenoid in such a
manner that each energization of
the solenoid will advance the reg-
ister one step. The solenoid is
connected to be controlled by a sel-
enium cell upon which are to be
directed the rays from a kerosene
lamp. The patentee states that
the cell may be set up on one side
of a passageway and the lamp on
the other side and that, as persons
pass between the lamp and the
cell, the light rays falling upon the
cell from the lamp will be inter-
rupted, whereby the solenoid will
be energized to advance the reg-
ister; with the result that the num-
ber of persons passing through the
passageway will be automatically
counted."
'86 Harry G. Brownell vis-ited Rose to see his
nephew, Frank Man-
sun
'96 Twenty-eight Electricaland Mechanical Engin-
eers met at an informal
gathering on April 26th and 27th
1907 to inspect a special exhibit
of electrical apparatus for use in
iron and steel plants and to listen
to technical discussions covering
Richard K. Toner, ch. '34
matters of general interest to the
iron and steel industry.
Mr. James Farrington, then
Electrical Superintendent of the
LaBelle Iron Works at Steuben-
ville, Ohio, suggested the forma-
tion of a national organization of
the men in charge of the electri-
cal departments of the iron and
steel industry, to meet at stated
intervals to discuss the subjects
of common interest to electrical
engineers and superintendents in
their industry. Mr. Farrington's
suggestion met with the hearty
approval of the twenty-seven en-
gineers from the iron and steel
industry, who were present at that
meeting, and thus the Association
for Iron and Steel Electrical En-
gineers was instituted and form-
ed.
To Mr. James Farrington and
the twenty-seven engineers who
were present at the meeting the
Association owes its present ex-
istence. It would have required
a good deal of vision and imagina-
tion at that time to have been able
to predict that the Association
would grow and develop into an
international organization and
that today it would enjoy the pres-
tige and position that it now occu-
pies in international engineering
circles.
Mr. Farrington is a graduate of
Rose, having graduated in the
class of 1896.
—Iron and Steel Engineer
03 Harry S. Braman isnow located at 707 Cen-
tral Tower Building,
Youngstown, Ohio.
Earle S. Butler visited
the school, March 24, to
see his two sons, Frank
and Earle.
'06
H. Earl Schmidt is with
the S h e 11 Petroleum
Corporation as Super-
intendent of Retail Operations at
Chicago.
'15 Joseph S. Gillum, for-merly of Terre Haute,
recently suffered the
loss of his wife, Mrs. Katharyn
Ellett Gillum, in New Castle, Pa.
'21
Addison W. Lee has been ad-
vanced from general superinten-
dent to vice-president in charge
of operations at the Louisville Gas
and Electric Co., Louisville, Ky.
'08
Robert C. Walker is
now state agent for the
Liverpool, London, and
Globe Insurance Co. Ltd., at In-
dianapolis, Ind.
'24 Robert L. Wolf movedfrom Mt. Vernon, Ohio,
to 1423 Maple Avenue,
Terre Haute, Ind.
G. Raymond Fitterer, M. S. Car-
negie Tech '27 and Ph. D at the
University of Pittsburg has been
engaged as a lecturer in the manu-
facture of iron and steel.
'27 Lee C. Akers of theNorthern Indiana Pub-
lic Service Co., of Ham-
mond, Indiana, recently visited
Rose.
William F. A. Hammerling
formerly of Public Service Co., of
Colorado has taken a position as
field service representative with
Kelvinator Sales Corp., of Detroit,
Mich.
William Hillis recently moved
to 2671 Bellevue Ave., Cincinnati,
Ohio.
Davis W. Hoffman can now be
reached at 903 South 55 St., Phil-
adelphia, Pa.
i John M. Wilson, and.-jr
ex registered civil engin-
eer is running for coun-
ty surveyor at Terre Haute.
(Continued on page 22)
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Campus
Activities
Tom H. Batman, ch., '33
T
HE ROSE Polytechnic Insti-
tute was the recipient of the
above mysteriously abstra-
use message from Chicago
not long ago. Ye Editor, on scan-
ning its contents, felt his long nose
quiver and tremble with expec-
tancy. This untoward activity of
the probscis is an absolute un-
equivocal indication of news. And
news is to a journalist what an un-
solved problem is to an engineer.
When an engineer sees something
he doesn't understand, he immed-
iately tries to find out its be all and
end all.
The true spirit of the engineer
is made manifest in the recent
Bluebeard case which has occupied
such a large portion of our news-
paper front-pages. This modern
Bluebeard, named Porter, I believe
was to be hanged for the murder
of several women and a few chil-
dren. Before he degenerated, he
was an engineer.
At the sight of the gallows, some
criminals have been known to
break down and weep like chil-
dren. Some alchemy effected by
the sight of that barren, uncom-
promising symbol of man-made
justice penetrates the most hard-
ened exteriors with devasting re-
sults. Consequently, wardens are
scrupulously careful until the last
minute to keep the condemned
away from the gruesome sight of
the gray, grim gallows. Not so Mr.
Bluebeard. He himself broached
the subject of his hanging. He
said, in referring to the gallows,
"How does that thing work?" He
was an engineer to the last.
In view of these facts, it is not
hard to understand the uproar
and commotion caused by the re-
C152 50 8 Extra-F1 Chicago, Ill. 24 11074
Rose Polyticetric Institute
Terre Haute, Indiana
You have almost reached the stage in radio amplication that
will turn our planet back into its original state a ball of fire see Leonard
Crow for a consultation in the laws of vibration and sound he knows
my word is true=
EARL K. SHOULTZ
Your redeemer and commander in chief of sound.
ceipt of this telegram at an en-
gineering school. Immediately on
its advent, it was posted on the
bulletin board. Word passed from
student to student like wild-fire.
"The world's coming to an end !"
became the password. Students
clustered in the halls discussing
its significance, portent, and
truth. Members of the faculty
read, looked wise, but offered no
comments.
Not often does there come to a
Campus Activities Editor such an
opportunity; the chance appears
out of the void not only for a
plump morsel of news, but also for
an interpretation of this message
into a fitting philosophy as the
theme of the Editor's swan song.
For this is my swan song, my last
taste of the manna of journalism.
Let us therefore attack this mis-
sive with a will, and see what it
contains.
It will be noticed that there are
three mistakes in the cable. The
meaning of "Politicetric" is un-
mistakable; there may be some
doubt as to the intended meaning
of the other two misspelled words.
Let us assume "amplification" and
"consultation" to be correct.
We all know how radio has been
developed to a most remarkable
degree in the past few years, and
we no longer are amazed at new
applications of radio to industry,
science, and even philosophies of
life. Consequently, only a mild
surprise is occasioned when radio
amplification is offered as a means
of getting our good old planet back
into its original state, that of a ball
of fire.
Now the human mind is a pecu-
liar thing. (Trite, but trite true.)
Any telegram, by the mere fact of
its being a telegram, assumes an
entirely disproportionate impor-
tance in the human mind. A mes-
sage which would otherwise be dis-
counted as foolish, futile, or pre-
posterous, would, if received by
way of a telegraph system, immed-
iately become a thing of conjec-
ture, a thing of greatest import.
Then, too, the cable is ended
with words of certitude: "He
knows my word is true." A truly
convincing finale. Can Mr. Shoultz
be correct in his statement? This
is the question which serious-
minded Rose students are asking
themselves. They are consider-
ably upset by this fiendish letter
seemingly calculated to muddle
brains tired by exams, exper-
iments and other responsibilities.
I believe that I can state without
fear of contradiction that a great
(Continued on page 23)
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Spring Sports
T
HERE will be plenty of fun
for everyone on the Rose
campus this spring. Coach
Brown has planned tennis
tournaments between the
different departments to settle the
always debatable question: of
which department is the best.
There will also be a singles tourna-
ment to decide the championship
of the College.
The baseball teams of the de-
partment will soon be going
strong. There are some good ball
players in school this year, and the
competition in both leagues will be
stiff at all times.
After the ground has set, spring
football will take form and most
any night now the boys will be
found on the football field instead
of at Gillis's. The object of spring
football is to get the fellows in-
terested in their old love, the grid-
iron. Coach Brown will preach
upon the subject, "Get your man
before he gets you" which is noth-
ing but the truth. Phil Brown has
the knack of building a good team
out of almost nothing; however,
he must get the men into shape for
if one fellow is injured, the whole
season might be ruined. Rose
would like to see more fellows out
for the team. With the smallest
squads in the history of the school,
Rose has been able to produce her
best teams. Come out fellows, and
let's have a real team! "Remem-
ber we play NORMAL?"
SPORTS
Harry H. Richardson, '35
•
The Test of a Real Man
The test of a man is the fight he
makes,
The grit that he daily shows,
The way he stands on his feet and
takes
Fate's numerous bumps and
blows,
A coward can smite when there's
naught to fear,
When nothing his progress bars,
But it takes a man to stand up and
cheer
When some other fellow stars.
It isn't the victory after all
But the fight that a fellow
makes,
The man who, driven against the
wall,
Still stands erect and takes
The blows of fate with his head
held high
Bleeding and bruised and pale,
Is the man who'll win, in the bye
and bye,
For he isn't afraid to fail.
It's the bumps you get and the jolts
you get
And the shocks your courage
stands
The hours of sorrow and vain re-
gret
The prize that escapes your
hands
That test your mettle and prove
your worth.
It isn't the blows you deal,
But the blows that you take on
this good old earth
That shows if your stuff is real.
—Author Unknown
State Beats Rose in
Final Game of Season
Rose finished its season at the
State Gym by dropping the game
37 to 21. Yet Rose gained a moral
victory by the fight she put up. It
can never be said that Rose lacks
fight for that is one thing the EN-
GINEERS are proud of; any play-
er lacking that quality does not
stay on the team long. The Rose
men broke up pass after pass but
were not able to hit the hoop with
their hard earned floor work.
State's team was not so classy, but
due to some freak shooting on the
part of Chestnut they were able to
roll up the score.
The whole Rose band were good,
and it can not be said that any one
was better than the rest.
Summary:
STATE—(37) F.G. F.T. P.F.
McCallum, f 0 0 1
Spence, f 1 0 0
Pierson, f 1 1 0
Blubaum, f 3 0 3
Chestnut, c 8 5 3
Tarpin, c 0 0 0
Dowden, g 2 1 0
Untilis, g 0 0 0
Stirling, g 0 0 3B o o t
0 0 3
Totals _1
_
5 73
ROSE—( 21) F.G. F.T. P.F.
Sawyers, f (c) 1 3 2
Gillette, f 0 0 0
Morrison, f 0 0 4
Pratt, f 0 0 1
Hess, c 4 0 1
Richardson, g 0 2 0
Griffith, g 2 2 3
— —
Totals 7 7 11
Officials—Referee,
pire, Jensen.
Goldsberry; um-
Rose Wins
Over Anderson
Rose grabbed an early lead and
coasted to a 45 to 22 victory over
the Anderson netmen in a loosely
played basketball game at Ander-
son.
Hess, Rose center, carried off
scoring honors with a total of 15
( Continued on page 22)
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Fraternities
Alpha Tau Omega
At the end of
basketball season
Gamma Gamma
found six of her
men with letter
awards, including
one manager.
Those men to receive letters were
Captain Sawyers, Pratt, Gillett,
Morrison, and Hess of the squad,
and senior manager Hineline.
Gamma Gamma is proud of the
showing these men made. during
the past season. The work of Mc-
Gurk and Wiles as assistant man-
agers has also been commendable.
A number of Gamma Gammas
attended the Alpha Tau state
dance held in the Hotel Antlers,
Indianapolis, Saturday, March 12.
The dance was preceded by a ban-
quet in the afternoon. Music was
furnished by the Woodstock Coun-
try Club Orchestra.
Sigma Nu
Beta Upsilon of
Sigma Nu is proud
to announce the
formal initiation
on the afternoon of
Sunday, March 13
of the following
men: Earle B. Butler of Bogota,
N. J., E. P. Ervin and Edmund C.
Horst of Indianapolis, Ind., Jay
F. Hall and Harry F. Richardson
of Cleveland Heights, Ohio, Joseph
H. DeWitt and Edmundson Carri-
co of Louisville, Ky., and Herman
13. Taylor, Byrne Terhorst and
John R. Burget all of Terre Haute,
Ind.
And now these men proudly
wearing the star of Sigma Nu are
getting into the swing of the work
along with the rest of the chap-
'te-;: on the all-important mid-term
pXams and the Rose Show.
Theta Xi
 1
Loud and gaudy
attire cast a whirl-
wind of gayety a-
bout the Chapter
House on the eve-
ning of March 19,
when Theta Xi
broke the calm sea
of society with their annual
Bowery Ball. It was given in
honor of the new Pledge Brothers.
Brother Fred Reed and his so-
cial committee displayed signs of
unsuspected ingenuity with the
decorations. All windows and
doors were covered, the front door
being fitted with a "peep hole" in
order to survey all corners before
admitting them. A bar room that
enthralled all the merry-makers
was placed in the basement, where
near beer and pretzels were served
over candle-lit tables while a radio
on the bar added a finishing touch.
Pictures and signs were every-
where; lights were low and
colored.
A blue print program of unique
design announced that H. C. Gray
and Harve N. Chinn of the faculty
had been dubbed "bouncers' for
the evening. They were assisted
by their wives in this stupendous
task.
The affair was very well at-
tended by the active Brothers,
Alumni, Pledges and many guests,
all of whom enjoyed the evening
immensely.
We are happy to announce
Brother Norris Engman's election
to Tau Beta Pi, and hope he will
now exert his utmost efforts to-
ward rushing his less fortunate
Brothers.
Word has been received that
Brother Carson Harpold passed
away in Newark, N. J., March 19.
Carson is well remembered by
many of the active Brothers, and
his loss will be keenly felt by the
Chapter.
At a sunrise initiation on the
morning of February 27, Broth-
ers Carter, Engman, Withers,
Weinbrecht and Pledge Brother
Dalrymple were initiated into Tau
Nu Tau, an honorary engineering
military fraternity. Theta Xi
now has about one third of the
members of this organization.
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Research and
Progress
Robert H. Swo6oda, ch. e. '33
New Element Discovered
R
ECENTLY Dr. Jacob Papish,
professor of spectroscopy,
Cornell University, Ithaca,
N.Y., announced the dis-
covery of the element No. 87,
thereby leaving only element No.
85 unidentified. The new element
is found in a lustrous, velvet-black
mineral called samarskite, which
is worth about $2.00 a pound. Two
million pounds of the mineral
would contain 1 pound of ele-
ment according to the calculations.
Element No. 87 is an insoluble
solid and cannot be isolated be-
cause of its high inflammability.
It is unusually sensitive to light
and because of this it may have in-
teresting possibilities for use in
connection with photoelectric
tubes and the like.
—Machine Design.
Hot Cathode
Sodium Vapor Lamp
A positive column, hot cathode
sodium vapor lamp, demonstrat-
ed for the first time in this coun-
try during the January Science
Forum of the New York Electrical
Society, has recently been devel-
oped in Germany by Dr. M. Pir-
ani, Director of Research, the Os-
ram Company, Berlin. It is the
most efficient light source yet de-
veloped; it has an efficiency of 70
percent, which is three to four
times as efficient as neon light
and gives six times as much light
for the same current as the 40-
watt tungsten lamp.
The increased efficiency of the
sodium vapor lamp is due to the
fact that practically all the radia-
tion from the element sodium falls
very nearly in that part of the
spectrum which is most sensitive
to the eye. Thus, 70 percent of the
electric energy passed through the
vaporized sodium is converted into
light.
I
For circuit protection in build-
ing homes, industrial plants,
mines—in fact, wherever elec-
tricity is used—a safe, flashless
device has been developed to per-
form the function heretofore left
to carbon circuit breakers or
fuses.
A number of advantages over
fuses and carbon circuit breakers
are claimed for this new breaker:
unlike a fuse it has nothing to be
replaced or renewed, it can be re-
closed by anyone as quickly and
easily as a switch, it cannot be
held closed against an abnormal
overload or short circuit, nor can
it be blocked to prevent opening
the circuit; its rating cannot be
changed by unauthorized persons;
it has a time lag preventing un-
necessary tripping on slight, mo-
mentary overloads.
The recently developed breaker
requires only about 70% as much
mounting space as a carbon break-
er. Unlike the latter, it opens a
short circuit without flash or un-
due noise.
The mechanism is so enclosed in
a molded composition box that no
live parts are exposed. A handle,
like that of a switch, protrudes
through the cover to provide
means for manual operation and
for reclosing the breaker after it
has been tripped, but the re-
mainder of the device is entirely
enclosed.
The operating mechanism is ar-
ranged to provide quick make and
quick break. The contacts, which
are trip free of the handle, are held
in the closed position by a toggle
composed of two sets of links, one
of which is fulcrumed to the con-
tact mechanism, and the other on
a cradle beam pivoted on the frame
at one end and latched to the trip
mechanism on the other end. The
trip mechanism consists of a bi-
metal thermal unit calibrated to
trip at 125% overload. On break-
ers of 50 amperes or more an ad-
ditional trip of the magnetic type
trips the breaker instantly on
short circuits.
Upon being released by the trip
mechanism, the cradle beam
moves, permitting the toggle link-
age to break and the contacts to
open at high speed.
When the contacts open, the arc
is drawn through a series of small
parallel plates one-sixteenth of an
(Continued on page 23)
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Industry takes a hint
from the kitchen
The domestic art of baking is closely par-
alleled in telephone manufacture at Western
Electric, where plastic molding is an exact
science.
Telephone bell boxes, for instance, are no
longer formed of metal. They are molded
from a phenol plastic compound—containing
carbolic acid, formaldehyde and other ingre-
dients—because Western Electric manufac-
turing engineers saw the way to make a better
product at lower cost. These men developed
a new and exceptionally efficient type of plas-
tic molding press — and determined precisely
how long to bake the mixture and the exact
temperature to use.
In quickly taking advantage of the new
art of plastic molding, Bell System engineers
once more showed that they have the kind
of imagination that keeps American industry
forging ahead.
BELL SYSTEM
A NATION-WIDE SYSTEM OF INTER-CONNECTING TELEPHONES
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Talc and Other
Non-Metallic Minerals
(Continued from page 6)
ducing country before the world
war. Since then, more deposits
have been developed in the States
of Washington, California, and
Nevada. United States consumes
more than half the world's supply.
Mica is a useful mineral of
which there are three kinds of
commercial grades, the chief be-
ing muscovite which is produced
in sheets and also in powder. The
chief source of the highest grade
of sheet mica is India. It is al-
most indispensable for certain
electrical purposes, especially in
sheets and punched or circular
shapes. Ground mica has various
uses, the largest being for the sur-
facing of prepared roofings. New
Hampshire continued as t h e
greatest producing State of mica
from 1803 until 1868, when ex-
tensive deposits were developed in
North Carolina.
Slate is another of the larger
nonmetallic industries concerning
which everybody is well informed.
For many years it was quarried
chiefly for use in roofing slate and
school slates, but in later years
its uses have been greatly ex-
tended in the finely ground state.
The greatest quantities of satis-
factory slate have always come
from Pennsylvania, Vermont and
Eastern New York.
Sulphur
Sulphur (also known as brim-
stone) is simply elemental sul-
phur (S) . The largest deposits
are in sedimentary accumulations
combined with gypsum and lime-
stone, with hydrocarbons, carbon-
ates and sulphates. The United
States now furnishes over 75% of
the world's supply which comes
chiefly from Louisiana and Texas.
Three companies operating in
these States have a daily capacity
of about 9,000 tons. Prior to
1903, very little was produced in
this country. It is mined from de-
posits 1000 ft. or more in depth
by unusual processes involving
the use of hot water and com-
pressed air. Next to the United
States, the largest producing
countries are Sicily and Japan.
It is used as a source of supply
for sulphur dioxide required in
the sulphite process of wood pulp
manufacture. It is likewise used
in the manufacture of sulphuric
acid, as a fertilizer, in insecticides
and, to some extent, in the rubber
industry.
Bentonite is a greenish-yellow,
very plastic clay-like mineral,
highly absorbent. When mixed
with water it will absorb more
than three times its weight and
from seven to nine times its vol-
ume. Its production is not a large
industry but an important one.
The mineral is used in the manu-
facture of medical dressings, as a
facial or beauty clay, as a retarder
in making gypsum wall plaster,
as an ingredient in soap making,
and in many other small ways.
Its chief sources of supply are the
states of Wyoming, California,
and South Dakota.
Silicates
Tripoli is a form of silica
(Si02) . There are two distinct
kinds of this mineral, one known
as the Missouri-Oklahoma type
and the other as the Illinois-
Tennessee type. The first is an
extremely porous, light weight
material, quite soft so it can be
cut with the finger nail and easily
crushed between the fingers, but
the fine grains are so hard that
they will scratch steel. It is quite
absorbent and will take up one-
third of its weight of water in five
minutes.
The Illinois-Tennessee type is
much harder, cannot be crushed
with the fingers, nor cut with a
knife without difficulty, and is
only slightly absorbent. It is
used mainly in the manufacture
of foundry facings and liberally
as a washing powder. It is also
a valuable filtering agency, and a
desirable ingredient in certain
kinds of paints. As above indi-
cated, the chief producing states
are Missouri, Oklahoma, Illinois,
and Tennessee.
Pyrophyllite is a hydrous alu-
minum silicate which chemically
seems quite different from talc,
the latter being a hydrous mag-
nesium silicate. Despite this fact,
the physical properties of the two
are so nearly identical that they
are used for practically the same
purposes and hence this material
is ordinarily mined, prepared, and
marketed as talc. The chief source
of supply is North Carolina.
So much for a brief explanation
of the leading nonmetallic miner-
als other than talc and soapstone
which we will now consider some-
what more fully because the writ-
er is engaged in the production of
talc and naturally is in better
position to discuss it than the
others.
Standards of Purity
Like all nonmetallic minerals it
is customary to compare the na-
tural with the theoretically pure
mineral. Therefore the formulae
for theoretically pure materials
have been devised as a standard
with which to compare what na-
ture furnishes.
Soapstone is usually associated
with talc and most reports of one
involve the other. As a matter of
fact soapstone is talc except that
it is much more impure than the
mineral described as talc. More-
over, it usually comes in a more
stratified form and the method of
reclaiming it is largely that of
quarrying in blocks like building
stone and marble. In a commer-
cial sense, the relation between
them is far apart, because soap-
stone has in the past chiefly been
used in blocks or slabs for various
purposes, the waste being aban-
doned. More recently, however,
as these waste piles have in-
creased, producers have installed
grinding machinery and reduced
the waste to a fine powder which
has proved a serious competitor
for high grade talc, especially for
those uses where its impurities
are not a disadvantage.
Theoretically talc is a hydrous
metasilicate of magnesium, the
complete formula being H2Mg:i
(SiO3)4. The formula for theo-
retically pure talc which of course
has never been found in nature is
silica (Si02) 63.5'4 magnesia
(MgO) 31.7', and chemically
combined water (1-120) 4.81/2.
Obviously the nearer a natural
talc approaches this formula the
purer it is. However, the nearest
we have to it in this country is a
beautiful talc that comes from the
Death Valley region in Southern
California near Los Angeles. Be-
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cause of its extreme purity it na-
turally meets favor in the manu-
facture of complexion powders.
Three Kinds of Talc
In general, talc is classified un-
der three kinds: first, fibrous ma-
terial like that found in the St.
Lawrence County region of North-
ern New York and usually mar-
keted under the trade names of
"Asbestine" or "Agalite" ; second,
the massive or granular talc,
which is more widely distributed
throughout the country but is par-
ticularly abundant in Vermont;
and third, the foliated talc, which
is the most beautiful of all, though
the hardest to grind. As a rule
talc from California belongs to
the third class.
The so-called impurities found
in talc are Alumnia (Al2-03) ,
iron oxides in the form of Fe203
or FeO, and sometimes lime as
calcite (CaCO3). In many cases
these chemical combinations in
talc are for certain purposes de-
sirable, while in others they are
objectionable.
As to volume of production,
New York and Vermont far ex-
ceed all other States, though, as
already mentioned, California in
late years has come to be an im-
portant source of supply in ton-
nage and especially in quality.
Talc is produced in smaller quan-
tities in Washington, Wisconsin,
Virginia, Maryland, New Jersey,
Pennsylvania, North Carolina and
Georgia. The New York product
commands a higher price because
of its superior white color but it
is inferior when compared to Ver-
mont talc in slip or soapy feeling,
which for some purposes is the
property urgently required. Vir-
ginia is now not only the largest
State producing soapstone in
blocks, but practically the only
one.
Uses of Talc
Though the use of talc for com-
plexion purposes is the one with
which most people are familiar, it
is from a tonnage standpoint of no
great importance, amounting to
less than 3% of all talc consumed.
The greater consumption goes in-
to paper making, the manufacture
of rubber products, as an ingred-
ient in the insulating compound
for making insulated wire, one of
the materials required for foun-
dry facings and, in the case of
New York talc, in the manufac-
ture of paint. In a similar way,
talc finds application in perhaps
more than one hundred uses but
these are of little consequence to
producers as few of them are able
to take it in carload quantities,
and such units of sales are essen-
tial to profitable operations.
A marked property of talc is its
extremely low coefficient of ex-
pansion. Because of this, after
baking where the temperature is
raised to red heat, or about 1800°,
the material becomes hard enough
to cut glass, though in the natural
state most talcs are soft enough to
scratch with the finger nail. In
this change of temperature prac-
tically no expansion or contrac-
tion takes place. Because of this,
relatively pure, homogeneous talc,
sometimes called lava talc, is fash-
ioned by milling, turning and
drilling to the nicety of a thou-
sandth of an inch, while in the
soft state, to make fittings for
switch boards, gas stoves and
other equipment subjected to heat.
It is subsequently hardened as
above described.
Valuable Properties
Its colloidal and absorptive
qualities are those which make it
of greatest use in the ground
state. Such properties are the
basis of its use in paper making,
where it exceeds other fillers in
retention. Similarly it is indis-
pensable in the rubber industry
to prevent rubber compounds
sticking to the hot rolls. These
qualities also make it more useful
than other materials in the insu-
lated wire and cable industry, and
for toilet and foot powders, foun-
dry facings, lubricants, twine
making and in the preparation of
certain chemicals.
The United States is by far the
largest consumer and produces a-
round 65% of the total. France
supplies about 15 % , Italy 8% and
the balance comes mainly from
Germany, Austria and Canada.
Incidentally, it might be stated
that the quality of talc from Italy
is higher than that from any other
country.
At the end of 1930 there were
twenty-eight talc producers in the
United States as reported by the
United States Bureau of Mines.
This is far greater than the consu-
mption of such material demands.
As evidence of this it may be inter-
esting to note that in only one
year since the close of 1913 has
the total volume of talc and soap-
stone business of this country
reached three and one-half million
dollars. In most years it has been
in the neighborhood of two to two
and one-half million dollars and
at times it has dropped below two
million dollars.
The total amount in tonnage
produced and sold annually has
been in the vicinity of 200,000
tons, with a change now and then
of 10,000 tons above or below this
figure. Even this would indicate
a small average business for each
of the twenty-eight producers,
but the fact is the actual situation
is far worse because more than
half the talc and soapstone of the
country has always been furn-
ished by not more than half a
dozen concerns. Hence the a-
mount left for the remaining eigh-
teen or twenty plants is insigni-
ficant.
Since most of the minor non-
metallic industries are compara-
tively new in their development,
the hope of a promising future for
all of them, including talc, is justi-
fied as new uses of volume are de-
veloped through further research.
(Continued on page 22)
1-.171 'NG
PIXDI.AV
_111' LING
OFFICE
SUPPLIES
LOUSE LE./1
,V011 E BOOKS
and
Sf1 EE TS
T. R. Woodburn Printing Co.
25 So. Sixth Street Phone C-2952
Terre Haute, Indiana
The Rose Technic Page 21
WALK-OVERSHOES
For Men Represent
the Best There is
in Shoe Making
and the Price is
Right in Every
Instance.
CHENEY'S
Walk-Over
Boot Shop
659 Wabash Ave.
Columbian
Laundry
Company
"The
Soft Water
Laundry',
Telephone C-1301
1112 Wabash Avenue.
We use Ivory Soap
exclusively
Frederick J. Franzwa
is mechanical engineer
with the Delco Pro-
ducts Corporation, a Division of
General Motors, at Dayton, Ohio.
where he assumed his new duties
on the second of April.
Charles E. Graves is now located
at R. R. 3, Jasonville, Indiana.
John F. Shaw who was travel-
ing, is now in charge of the Terre
Haute Sales Office of the Indiana
Consumers Gas and Byproducts
Co.
Talc
(Continued from Page 21)
Moreover, all continue to suffer in
a commercial way from the lack
of standardized methods of grad-
ing that are recognized and ac-
ceptable alike to consumers and
producers.
The business of producers of all
the minerals herein described is
suffering keenly in the present
business depression because these
minerals are all raw materials
with the consumers which are em-
ployed in their manufacturing
processes. Naturally such prod-
ucts are among the first items to
feel the effects of reduced con-
sumption, so the hope of all
future commercial success must
rest on the same basis as that of
all business enterprises in the
present trying economic situation.
Alumni
(Continued from page 14)
'28
'29 E. Sheldon Johonnottmoved from Solon Mills,
Ill., to 2128 North
Eleventh St., Terre Haute, Ind.,
last summer.
Emil A. Krockenberger is now
residing at 1041 Seventh Ave.,
Terre Haute, Ind., having migrat-
ed from Pittsburgh, Pa.
Kenneth E. Alexander
formerly of P. and E.
Railroad, Indianapolis,
is with the State Highway De-
partment at Vincennes, Ind.
Carson Harpold passed away in
Newark, N. J., at the age of 27
years. The body was brought to
Terre Haute for burial. He is sur-
vived by his parents and a sister.
Jacob Schainblatt has moved
from Camden, N. J., to 841 Jack-
son Ave., Elizabeth, N. J.
'30
'31 James A. Barrett isnow working in Indian-
apolis with the Nation-
al Malleable Steel Casting Co.
Kenneth Mason adds another
representative of Rose at the Nat-
ional Malleable Steel Casting Co.
Lowell L. Ray who has been
with General Electric Company
at Fort Wayne, Ind., has been
transferred to Schenectady, N. Y.,
where he assumed his new duties
on the second of April.
Andrew Spence is entering Chi-
cago University to undertake
graduate work.
s e% Ewing Farrington is
ex az planning entering the
University of Pitts-
burgh next fall.
Sports
(Continued from page 16)
points, while Galke and,  Ahrendt
led the Anderson attack; Three
Anderson regulars were ejected
from the contest during the second
half with four personal fouls.
Summary:
ROSE—(45) FG. FT. P.F.
Sawyers, f 3 2 2
Morrison, f 2 0 3
Batman, f 1 1 1
Pratt, f 0 1 0
Hess, c 6 3 0
R. Richardson, c 1 0 0
H. Richardson, g 3 2 1
Griffith, g 1 0 3
Price, g 0 0 1
Gillett, g 0 1 1
McAninch, g 0 1 1
— — —
Totals 17 11 13
ANDERSON—( 22) FG. F.T. P.F.
Brize, f 1 0 1
M. Galke, f 3 4 0
Miller, f 0 0 0
Ahrendt, c 2 0 4
Matthew, g 0 0 4
Byrd, g _ 1 2 4
Schiltz, g 1 0 1
D. Galke, g 0 0 1
Dickson, c 0 0 0
— — —
Totals 8 6 15
Referee—Boyer.
The following men were award-
ed letters in basketball.
Paul Sawyers ( Captain)
H. F. Richardson
H. H. Richardson
Edward Griffith
A. G. Morrison
William Hineline ( Manager)
T. Batman
Logan Gillett
Clifton Pratt
Arthur Hess
As cheer leader: Tom Stanley.
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Campus Activities
(Continued from page 15)
percentage of Rose students expect
that such a condition will actually
come to pass (especially those men
studying under Messrs. Hunter
and Moench) .
Thus it evolves upon me, the
Campus Acties Editor, in this
my last editorial, to set those tired
minds at rest. I think my read-
ers will agree with me that this is
a great responsibility, a mission
of utmost hnportance.
Men of Rose, that message is a
gross exaggeration. We may take
as our authority on the question
Mr. Moench, of "Electronics"
fame at Rose. He knows very
Moench about •the subject. In
search of the elusive Cosmic Ray,
he has lowered his apparatus into
snow-fed Alpine lakes. He has
delved into the intricacies of Em-
ily Post's little blue book. His
other qualifications are too numer-
ous to mention. When cross-ques-
tioned, he admitted reluctantly :
I don't think •that even an Electri-
cal Engineer could accomplish
such a feet." ( In all fairness to
Mr. Moench, I should atld that this
statem ii IIent was made in an un-
guarded moment at a meeting of
Chemical Engineers. He was
Moenching cosmic rays at the
time.) What more convincing
argument can I offer than these
words of Mr. Moench ? I think
none.
So my dream has finally been
realized. My presence on this
Technic staff might conceivably
have been predestined solely to
slay the dragon of unrest created
by this telegram. In my meteoric
flight through the skies of engin-
eering journalism I have at least
done a bit. I have, by a few strokes
of my journalistic sword, van-
quished that hideous spectre—a
world of fire. That would be hell.
Research arici Progress
(Continued from page 18)
inch apart. Between the plates
a radial magnetic field is created
by a nearby coil. The arc creates
another magnetic field which
moves the arc into the r i i adial field.The plates absorb so many free
ions that the arc is destroyed.
In factories and buildings, -this
tyI. of circuit breaker replaces
fused k n if e switches, safety
switches, and carbon breakers, for
motor circuits and general light
and power distribution. As a re-
placement for safety switches it
is mountedin a steel enclosure.
The case and the operating handle
covers are hinged and can be
locked to prevent operation by un-
authorized persons. A small red
indicating lamp shows when the
breaker is closed.
The use of such flashless break-
ers reduces the size of switch-
boards. A 600-ampere breaker
occupies a space 81/4" wide, while
a 600-ampere 
•
carbon breaker re-
quires a space 22" wide.
The 15 to 50-ampere breakers
will be available in 1, 2, and 3 pole
combinations, 125 and 250 volts.
The 55 to 600 ampere breakers will
be available in 2 and 3 pole com-
binations up to 575 volts.
Weirs
(Continued from page 7)
CIPOLLETTI WEIR
Q=3.247 L H I•48 0.566 L: 1.8 H 
1.9
NIWUW 
C 1+21,1.8
Q=3.247 L H 
—0.609 H2-5
1.98 0.566 L 1.8 H19
i_d-0 2. 6140 SH 2.c5
L in feet H in feet Q in sec- feet.
Weirs when properly set and
maintained are the most accurate
means of measuring flowing wa-
ter but when used in the field they
are often unreliable, due to the
fact that water passing through
earth channels carries more or less
sand and sediment which is depos-
ited in the weir box thus destroy-
ing the bottom contraction distan-
ce and increasing the velocity of
U! approaching water. At first
this is slight, but it increases ap-
preciably as the deposits approach
the level of the crest. The notch
must be sharp edge, but it must
not deteriorate, as this would in-
crease the discharge.
A weir requires sufficient grade
and head so that the water down-
stream will not come up to the
crest level ; otherwise there would
be a decrease in discharge.
TABLE WEIR-BOX DIMENSIONS
(The letters refer to those in figure)
RECTANGULAR AND CIPOLLETTI WEIRS
Discharge
H
Maxi-
mum
head
L
Length
of
weir
crest
A
Length
of box
above
weir
notch
K
Length
of box
below
weir
notch
B
Total
width
of
box
E*
Total
depth
of
box
C
End
of
crest
D
Crest
to
bottom
F
Gauge
distance
Sec.-ft.
1/2 to 3 
2 to 5 
4 to 8 
6 to 14 
10 to 22 
Feet
1.0
1.1
1.2
1.3
1.5
Feet
1
1 1/2
2
3
4
Feet
6
7
8
9
10
Feet
2
3
4
5
6
Feet,
51/2
7
81/2
12
14
Feet
31/2
4
41/2
5
51/2
Feet
21/4
3%
3I/4
41/2
5
Feet
51/2
21/4
2%
314
31/2
Feet
4
41/2
5
51/2
6
90° TRIANGULAR-NOTCH WEIR
12/tot°4211% 1 12 1 1 % 1 L 1 561/2 1 44 1 PA 1 lilt 1 t
*This distance allows for about 6 inches freeboard above highest water level in weir box.
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Chemist: Fashions may come
and go, but there's always a de-
mand for cosmetics.
Electrical: Yes, women can't
go wan forever.
—Pennsylvania Punch Bowl.
"How come you let your daugh-
ter go out with that traveling
salesman ?"
"I overheard a college boy say
he was going to ask her to the
Prom."
—Brown Jug.
Popular songs:
The cribber's song: Just a little
closer.
The interior decorator's song:
Just One More Chintz.
The Wrigley song: When you
gum to the end of the day.
—Selected.
Junior: "I'm going to quit
school."
Senior: "If you do, you will
have wasted three years."
Junior: "And if I don't, I'll
waste four."
—Pitt Panther.
A professor at Dartmouth says
that college students are superior
in mentality to Mongolian idiots.
He didn't specify whether that in-
cluded engineers or not.
Burglar (to belated assistant) :
"You're late. I told you 'arf past
one."
"Young Burglar: "I forgot the
number of the 'ouse and I've had to
break into every one on this
street." —Passing Show.
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Humor
Edmund C. Horst, '35
He: 'He who laughs last laughs
best."
She: "Yeah, but he soon gets a
reputation for being dumb."
—Pathfinder.
Convict: "When I get outta this
pen I'm going to have a hot time,
aren't you?"
Second of Same: "Don't know,
I'm in for life."
Italian Hot Dog Slinger: "Hey,
I gotta' da winner.
Race Fan: What's his name
I. H. D. S.: Hot winner wit da
mustard on it.
—Western Reserve Red-Dat
Mr. Ducrot, what is an out-
board motor boat?
Sir, it's a row boat with athlete's
phut! 
—West Point Pointer
GREEK LULLABY
Silver spoons from the Court
Cafe!
Sleep my little! Sleep my pretty
one!
Towels marked Frisco, or Santa
Fe!
Dear little—queer little you!
Daddy will come to his babe in the
flat,
Four cunning ash-trays concealed
in his hat,
All of your trinkets were gathered
like that
You're the sweet-heart of Sigma
Nu! —College Humor.
He: There's a certain reason
why I love you.
She: My goodness!
He: Don't be absurd.
—Lafayette Lyre
Lecturer: I say again, ladies
and gentlemen, we're having too
many hasty courtships and whirl-
wind marriages.
Freshman: Sure it isn't the
other way around, prof?
—Cornell Widow
"What was that explosion on
Si's farm?"
"He fed a chick some Lay or
Bust feed, and it turned out to be
a rooster. —Black and Blue Jay
"Honey," she said, "you don't
mind if I wear serge instead of
georgette, do you?"
"No," he replied, "I'll love you
through thick or thin."
—Minn. Ski-U-Mah
Famous Last Words: The ab-
sent-minded husband returned
home from the office, embraced his
wife affectionately, and said,
"Take a letter."
—Pennsylvania Triangle
A Scotch traveling salesman,
held up in the Orkney Islands by
a bad storm, telegraphed to his
firm in Aberdeen: "Maroone 1
here by storm; wire instructions."
The reply came: "Start summer
vacation as from ye3terday."
—Pennsylvania Triangle
A native station master on an
East Indian railway had orders
not to do anything without author-
ity from the superintendent,
which accounts for the following
message:
"Superintendent's office, Cal-
cutta: Tiger on platform eating
conductor. Wire instructions."
—Powercrax.
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Citrus Fruit Industry
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been caused from too tight and
too loose packs.
Transportation from grove to
packing house to port is being im-
proved with the construction of
modern roads. Many growers are
operating fleets of trucks and dis-
pensing with the slow, jolting
camel.
With reference to the prejudice
against washing, it may be stated
that most of the dirt on Jaffa fruit
may be removed by a spiral poli-
sher, as is being done at Rehoboth.
Palestine may be considered by
many as one of the backward coun-
tries but it must be borne in mind
that it is only since the war that
progress has been possible. The
Palestinians are, on the whole, a
progressive people, drawn as they
are, from all corners of the earth,
and once a new idea has proved
itself they are quick to adopt it.
Many acres of grapefruit will
be coming into bearing in the next
few years although heretofore the
grapefruit export has been negli-
gible. From present indications,
about the time England and Ger-
many become "grapefruit consc-
ious" as a result of American ad-
vertising, Palestine will be in posi-
tion to reap a very fair return
from our efforts. The Jaffa grape-
fruit, in the writer's opinion,
seems to average slightly poorer
than Florida fruit but it is possi-
ble that with proper cultivation
it will surpass our own.
The sum of the entire situation
is that very shortly Palestine will
be a rival with which the Ameri-
can industry will come into direct
and strong competition in Eur-
opean markets and must not be
considered too lightly.
The Air-Cell "A" Battery
(Continued from page 11)
drain exhausts the oxygen supply
and the carbon will soak electro-
lyte and the battery will become
useless.
The maximum rate at which the
carbon can extract oxygen from
the air corresponds to a current
drain of only 0.65 ampere. Under
no circumstances should the bat-
tery be subjected to a load in ex-
cess of this, as to do so will ruin
it. In order to insure the safety
of the battery on accidental over-
load, a fuse should be inserted in
the load circuit. This limited out-
put restricts the field of useful-
ness to the operation of receivers
using the 2-volt tubes, whose re-
quirements match the battery
characteristics.
Activating the Battery
In order to energize the battery
for service, all that is necessary to
do is to remove the cellophane cov-
er from the electrodes, so that
the depolarizing oxygen can enter,
punch out the filler hole mem-
branes and fill both compartments
with cold water. Distilled water
is not necessary, so that any water
suitable for drinking purposes
may be used. The capacity of each
cell is about three quarts, and be-
ing two cells, about six quarts are
required for the battery. The
solid chemicals go into solution
readily without stirring. As they
dissolve, the level of the liquid
gradually drops, the dissolving
process taking about four hours,
although the battery is in condi-
tion to operate a receiver within
an hour after filling. In view of
this natural falling of the solu-
tion level, it is absolutely neces-
sary that more water be added to
the battery, not sooner than four
hours after the filling, to bring the
solution to the correct level as
shown by the indicating wire in-
side each cell directly beneath the
filler hole. Otherwise it will leave
a section of the carbon electrode
exposed to the moist air inside the
battery, and a failure may result
due to the condensation of this
moisture on the carbon. This con-
densed moisture will gradually
penetrate into the carbon until it
is no longer able to "breathe". If
this happens, the battery will lose
voltage and become useless. There-
fore, the solution level should be
inspected monthly and if found
low, brought up to the correct
point by adding water. The month-
ly inspection will be often enough,
as the only way moisture can be
lost is through evaporation. The
air-battery does not gas or bubble
as does a storage battery, and, un-
less installed close to a heater, will
(Continued on page 26)
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not lose enough water in a month
to do any harm.
Operating Precautions
A cold air-cell battery is more
easily overloaded than one having
normal temperature. If the tem-
perature goes low enough, the nor-
mal current consumption may be-
come an overload and the battery
will fail. This means that the bat-
tery should not be called upon to
deliver current when the tempera-
ture is 40°F. or lower. Low tem-
perature does not harm the bat-
tery, either before or after activa-
tion so long as it remains idle while
cold.
The cellophane covers must be
removed. This may seem to be
superfluous warning, but several
batteries have failed because those
activating them forgot to remove
the cellophane covers. The pur-
pose of the cellophane covers is to
keep the air out of the carbons
before the battery is activated, to
prevent losse3 of capacity. When
in service the battery must
breathe air through the carbon
"lungs". If the cellophane covers
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are not removed the battery suf-
focates, the electrodes wet up and
disintegrate from lack of oxygen,
and the battery is ruined.
Each filler cap has a small hole
in it to permit free expansion and
contraction of the air inside the
battery as the temperature varies.
If these holes should become plug-
ged, the expanding air will cause
a slight internal pressure which
will actually force some of the
solution into the pores of the car-
bon, which will cause it to wet up
and disintegrate, just as though
it had been overlooked or exposed
to low solution. It is a character-
istic of the solution that if exposed
to air in small quanities and al-
lowed to evaporate, large masse3
of hard white crystals will be
formed. This being so, if any so-
lution should slop up into the filler
caps, the resulting formation of
crystals is almost certain to plug
the vent holes. Therefore, if an
activated battery is moved about
in any matter likely to slop the
solution up into thE filler caps, th;.
caps must be thoroughly dried, in-
side and out.
Briefly, the only likely causes of
battery failure are, overload on
the battery; low solution; plugged
vent holes; operation at low tem-
peratures; and failure to remove
the cellophane covers from the
carbon electrodes. If precautions
are taken that these five things
are not existing when the battery
is in use, no trouble should be c:: -
perienced with the battery.
In conclusion lc it be under-
stood that at the present time the
only application for the air-cell is
in radio receivers designed for its
use. However, do not let that fact
cause an under-rating of the bat-
tery. Correctly designed receiv-
ers using the Type '30, '31, '32,
and '33 tubes with the air-battery
as filament source give as fine per-
formance as the electric sets, and
with average use of the set no bat-
tery renewals are required for one
year after being placed in service.
There are now about eighteen dif-
ferent commercial makes of air-
cell receivers on the market. Al-
though the manufacturer does not
guarantee the air-cell battery for
use with home-built receive-s, if
proper precautions are taken no
difficulty should be encountered.
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A Light Beam
TALKS
FROM the flickering light of a neon tube on the skyline of NewYork City, a speech was sent to the S. S. President Hoover, 3000
feet away. The small neon tube changed the electric impulses from
a microphone into light waves, which were directed to the ship in
a narrow beam. A photoelectric tube in the center of a receiving
mirror on the ship changed the light impulses back into sound, and
the speech was heard on board.
The use of light that can be heard, and of sound that can be seen,
has many applications. It can be used for speech communication; it
can serve in fog to guide aircraft on their course and into port; and
it can be used for radio and television broadcasting.
The development of future forms of transmission, whether in sound
or light waves, will largely be the responsibility of college
-trained
General Electric engineers. To-day, these men are planning, pro-.
clueing, and testing electric equipment which will help maintain
General Electric's leadership in its field.
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